From a dissertation read before the Society on November 6th, 1968. The original suggestion implicating immunological factors in the natural history of malignant disease has been ascribed to Paul Ehrlich (1). Confirmation of this concept has waited fifty years for developments in knowledge and technique but its application allows not only some understanding of observed phenomena, but speculation on a rational approach to treatment and on a scientific establishment of the aetiological factors involved.
From a dissertation read before the Society on November 6th, 1968
T h e origin al suggestion im p licatin g im m u n o lo gical factors in th e n atu ral h isto ry of m align an t disease has been ascribed to P au l Ehrlich (1 ) . C o n firm atio n o f this co n cep t has w aited fifty years fo r d evelop m en ts in kn ow ledge and tech n iq u e b u t its ap p licatio n allow s n o t on ly som e u n d erstan d in g o f observed ph en o m en a, b u t speculation on a rational approach to treatm en t an d on a scien tific estab lish m en t o f the aetiolo gical factors in volved.
T ra d itio n a l teachin g defines this group of con d ition s b y the type o f tissue change in vo lved, the degree o f d ifferen tiation and exten t o f spread. F ro m these a prognosis is assessed and the clin ical p ictu re tends to b e one o f steady progression, in terrupted b y therapeutic endeavour, b u t cu lm in atin g in the death o f the patien t.
V a ria tio n s on this picture arc seen in clin ical practice.
CLINICAL PH ENO M ENA
Everson (2) h as collected a series of 13 0 fu lly docu m en ted eases in w h ich un eq uivocal regression o f the neoplasm was observed in spite o f no effective treatm ent. H isto lo gically proved m etastases have been seen to regress a fte r treatm en t o f the prim ary lesion (3), and m etastatic deposits from breast neoplasm s often recur m an y years after treatm en t of the p rim ary lesion (4) .
C o n sid e rin g the op p osite end o f th e spec trum , tran splantation o f m align an t neoplastic tissue from on e h u m an h o st to an oth er has b een a notoriou sly un su ccessful proced u re ( 5) b u t tran splantation o f tissue co n tain in g neo plastic cells in the face o f im m u n o lo gical su p pression has resulted in the rapid pro liferation o f the neoplasm w ith in th e n ew h o st (6, 7) and apparen t reversal o f this ph en om en on has been seen w hen the suppression was dis co n tin u e d (8) .
T h e se exam ples, im p licatin g im m u n ological reactions betw een the h o st m echanism and the n eop lastic cell, im p ly som e alteration in the an tigen icity o f th e neoplastic cells. S p ecific tolerance, b y the host, o f its ow n tissue an ti gens is a very w ell su b stan tiated thesis(9) and the absence of them has been dem onstrated fo r a variety of neop lastic tissues (1 ) . 
ANIMAL EXPERIMENTS
U n fo rtu n ate ly th e fu n ctio n o f the inununolo gically co m p e te n t cells has pro ved m ore d ifficu lt to stu d y and no reliable direct test of this m ech an ism has b ecom e availab le. T h e m eth od w hich has given rise to the b reak through in this field has been the tran splant ation o f n eoplasm s b etw een m em bers o f allo ge n e ic strains o f an im als.
T h e ir gen etic sim ilarity allow s tissue to be transplanted from o n e to an o th er w ithin the strain w ith im p u n ity , b u t F o le y ( 1 5) dem on strated that a carcinogen in duced neoplasm w ould be reject ed if the an im al had previou sly been exposed to the sam e neoplasm .
T h is rejection was show n to be a fu n ction o f sensitized lym phocy te s(1 6), thus co n fo rm in g to th e criteria for a h o m o graft reaction, i.e. d ifferen t antigens m u st have been present. T h e w ork has been con firm ed w ith d ifferen t anim als and d ifferent carcin ogens ( 17 , 18) T h e dose o f an tigen ic n eop lastic cells neces sary to stim u late graft rejection is critical and ov erw h elm in g b y large im p la n ts (24) has its corollary in in fectiou s disease. H o w ever the
T h e lack o f association b etw een an tigen ic change and m align an t change, as evidenced by the carcin oge n e xp erim en ts (17) , suggests that loss o f cell specific an tigen icity m ay n o t be a universal co n co m itan t o f m align an t tran sform atio n . T h e an tigen ic change m ay b e sm all and not provid e the necessary stim u lu s to su m m ate in a h o m o graft reactio n ( 13 ) or pro d u ce ph ysio lo gically poor an tig e n ic g ro u p in g s(i).
It has also been p oin ted ou t that serum in fu sion s m ay stim u late neoplasm grow th and the p ossib ility that antigen expression m ay be p revented b y b lockage o f the sites m u st be e n tcrtain ed (28) .
L o o k in g to the d efen ce side, th e possib ility o f p oor im m u n ological co m p eten ce in patien ts w ith n eop lastic disease has been considered b ut, using the p resen t rather crude m ethods, no d e fe ct has been fo u n d in patien ts w ith early n eo p lastic d isease(5) d efects on ly appear in g as th e disease progresses (29).
T h e grow th o f an tigen ically d istin ct cells in the face o f ap p aren tly good im m u n ological fu n ctio n rem ains, at present, un explain ed b u t it seem s p ro bab le that it is a m an ifestation of a m u ltifacto rial system in vok in g m an y o f the above factors, and others as yet undiscovered, in d ifferen t proportions un der d ifferen t cir cum stances.
CINICAL CONSEQUENCES

Theoretical
O n e con seq u en ce o f these findings has been the co n ce p t o f Im m u n o lo g ical S u rv eilance (26) in w hich the an tigen ically d istin ct m u tan t cell is picked o u t and destroyed b y the im m u n o lo gical m echanism s.
In d ire ct evid ence suggestin g that this should be seriously con sidered com es from the recen t reports of the ap pearan ce o f reticuloses q u ite ou t o f p ro portion to the exp ected in cid e nce, in patients on con tin u ou s im m u n o lo gical suppression (30, 3 1 ) .
It has also b een p o in te d o u t th at th e in cid en ce o f neoplastic disease rises as im m u n o logical fu n ctio n falls in old age (26).
T h is e xcitin g co n cep t m ay n o t stand the test o f tim e b u t it seem s lik e ly that w ith the realisation o f the a b ility o f on e ch allen ge to in flu ence general im m u n o lo gical responses for som e tim e (32) and a b ette r un derstan din g o f the p h en om en on o f specific toleran ce (3) host factors m ay find som e p lace in the explanation o f the successfu l grow th o f the early neoplasm .
Treatment
A logical con seq u en ce o f these results has been the suggestion th at im m u n ological m eth od s m ig h t be used in the treatm en t of m align an t disease. In fu sio n s o f sp len ic tissue (33) and sensitized ly m p h o cy tes (34) have been tried in term inal patien ts w ith som e apparen t success. T h is is an in terestin g ph en om en on b u t the lack o f overt im p airm en t o f the im m u n o lo gical response in patien ts w ith early n e o p lasia (5) P re ve n tive procedures also call fo r som e atte n tio n . Im m u n osu p p ression is th e accepted treatm en t o f the rejection o f h u m an hom ografts b u t the recen t appearan ce o f neoplasia (30, 3 1) soon a fte r the onset o f treatm en t, in w h at is a yo u n g p o p u latio n , m u st give rise to con cern.
A d van ces in tissue typ in g should soon elim in ate the n ecessity fo r this approach b u t it m u st be rem em bered that the thera p e u tic arsenal o f m align an t disease contains m an y im m u n osu p p ressive agen ts (35) . O n e of these, 6-m ercapto-purine has been show n to cause toleran ce in d u ction to n eop lastic antig ens(36) an d , in th erap eu tic doses, to con vert a tum ou r rejection reaction in to accep tan ce w ith con seq u en t death o f the a n im al (37) . T h e relative im p ortan ce o f the im m u n osuppressive effect and the th erap eu tic effect is p ro bab ly w eigh ted h e avily in favo u r o f the latte r b u t this should n o t a llo w the fo rm er effect to be ignored. 
CONCLUSION
It w ou ld be foolish to claim that the d em on stration o f n eop lastic cell an tig e n icity has con tribu ted sign ifican tly to the trea tm e nt o f hum an disease to date b u t, apart from offering trem endous hope o f advance in the near fu ture, it allow s con sideration o f the p ro blem , n o t as a one-sided in vasion , b u t as a d yn am ic situ ation in w h ich h o st m echanism s m ay be playin g a sign ifican t part.
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